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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the lightness of 
image display without using back light and improve the 
easiness to observe the image through control of the 
visual region. 

SOLUTION: A reflection type liquid crystal display 
device is equipped with a liquid crystal panel 2 to be fed 
with incident light from the surrounding, and in front of 
this panel 2 (on the side with observer 5), an optical 
member 1 is installed which diffuses the light from ahead 
and transmits the light from back, while another optical 
member 3 to transmit the light from ahead and diffracts 
the light from back is installed in the rear of the panel 2 
(opposite the observer 5). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The anisotropy optical element 
characterized by having the property (front 
diffusion and back diffraction property) which 
diffuses the light from [ by the side of one side ] 
specification, and diffracts the light from [ of the 
opposite side ] specification in the optical element 
of the shape of the shape of a sheet used 
combining a liquid crystal panel, and a film. 
[Claim 2] In the optical element of the shape of the 
shape of a sheet used combining a liquid crystal 
panel, and a film When combining with said liquid 
crystal panel, it is arranged at a front side 
(observer side). The front diffusion back 
transparency member which has the property 
(front diffusion and back transparency property) 
which diffuses the light from [ front] specification 
and penetrates the light from a back side (liquid 
crystal panel side) as it is, It is the anisotropy 
optical element characterized by carrying out the 
laminating of the front transparency back 
diffraction member which has the property (front 
transparency and back diffraction property) which 
is arranged at a back side (liquid crystal panel 
^side)j and penetrates the light from the front as it 
is, and diffracts the light from [ by the side of back 
(liquid crystal panel side) ] specification, and 
changing. 

[Claim 3] In the optical element of the shape of the 
shape of a sheet used combining a liquid crystal 
panel, and a film When combining with said liquid 
crystal panel, it is arranged at a front side 
(observer side). The front diffusion back 
transparency member which has the property 
(front diffusion and back transparency property) 
which diffuses the light from [ front ] specification 
and penetrates the light from a back side (liquid 
crystal panel side) as it is, It is the anisotropy 
optical element which is arranged at a back side (a 
liquid crystal panel is minded and they are an 
observer and the opposite side), penetrates the 
light from a liquid crystal panel as it is, and is 
characterized by it consisting of the front 
transparency back diffraction member which has 
the property (front transparency and back 
diffraction property) which diffracts the light from 
[ of the opposite side ] specification. 
[Claim 4] In the reflective mold liquid crystal 



display with which the light from a perimeter was 
equipped with the liquid crystal panel by which 
incidence is carried out The front diffusion back 
transparency member which diffuses the light 
from the front and penetrates the light from back 
to the front side (observer side) of said liquid 
crystal panel is arranged. The reflective mold 
liquid crystal display characterized by arranging 
the front transparency back diffraction member 
which penetrates the light from the front and 
diffracts the light from back, and growing into the 
back side (an observer and opposite side) of said 
liquid crystal panel. 

[Claim 5] In the reflective mold liquid crystal 
display with which the light from a perimeter was 
equipped with the liquid crystal panel by which 
incidence is carried out The front diffusion back 
transparency member which diffuses the light 
from the front and penetrates the light from back 
to the front side (observer side) of said liquid 
crystal panel is arranged. Between said front 
diffusion back transparency members and said 
liquid crystal panels The reflective mold liquid 
crystal display characterized by arranging the 
front transparency back diffraction member which 
penetrates the light from the front and diffracts 
the light from back, and changing. 
[Claim 6] The reflective mold liquid crystal display 
characterized by using either a hologram, the 
diffusion plate which has directivity, the film 
which recorded the speckle or a sheet as said front 
diffusion back transparency member in said 
reflective mold liquid crystal display according to 
claim 4 or 5. 

[Claim 7] The reflective mold liquid crystal display 
characterized by using a hologram as said front 
transparency back diffraction member in said 
reflective mold liquid crystal display' according to 
claim 4 or 5. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the reflective mold liquid crystal display using the 
anisotropy optical element and it improved the 
brightness of a display of an image, without 
starting the reflective mold liquid crystal display 
which used an anisotropy optical element and it, 
especially using a back light, and control s., 
viewing area and the ease of observing of an image 
was made to improve. 
[0002] 

[Description of the Prior Art] From the former, 
many color liquid crystal displays have been used 
as one of the liquid crystal displays. 
[0003] In this kind of liquid crystal display, the 
back light is indispensable for the display. And at 
such a liquid crystal display, a back light needs to 
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have a certain amount of diffusibility so that a 
large observation angle can be taken. 
[0004] However, in the liquid crystal display using 
the back light which has diffusibility, since the 
diffusion angle is large, the use effectiveness of the 
illumination light is low. 

[0005] So, recently, a thing which is indicated by 
,, JP,8-201802,A" or the "Patent Publication Heisei 
9-No. 510029 official report =USP5659408=PCT 
public presentation WO 96/37805 M has been 
proposed for the purpose of raising the use 
effectiveness of light. 

[0006] That is, the former enables it to control 
outgoing radiation light in the suitable 
observation range by arranging the diffuser which 
has an anisotropy (property which diffuses only 
the light from [ of one side ] specification and 
penetrates the light from the opposite side as it is) 
in the front face of a liquid crystal panel. 
[0007] Moreover, the latter enables it to control 
the reflective diffused light in the suitable 
observation range by arranging the hologram 
diffuse reflection object which comes to unify a 
volume phase transparency mold hologram and a 
reflecting layer at the tooth back of a liquid crystal 
panel. 
[0008] 

[Problem(s) to be Solved by the Invention] 
However, in the former, the direction of the 
incident light to the diffuser which has an 
anisotropy is uncontrollable. 

[0009] On the other hand, in the latter, although it 
is small while diffusibility is inadequate 
(interference is inadequate in order to carry out 
photography record of the hologram by the 
diffused- light); it will be inevitably^ accompanied 
by coloring of light: : v. " 

[0010] Moreover, in the latter, in order to record a~ 
complicated interference fringe, diffraction 
efficiency is not enough practically and it is 
difficult to obtain a bright display. 
[00 11] Furthermore, in the latter, since it is the 
reflecting plate arranged at the tooth back of a 
liquid crystal panel and the distance for a glass 
substrate arises between a liquid crystal layer and 
a reflecting layer, a high definition display is 
impossible under the effect of the so-called double 
image. 

[0012] The purpose of this invention is to offer the 
reflective mold liquid crystal display using the 
anisotropy optical element and it which the 
brightness of a display of an image is improved, 
without using a back light, and a viewing area is 
controlled and can be improved in the ease of 
observing of an image. 
[0013] 

[Means for Solving the Problem] In order to attain 
the above-mentioned purpose, in invention of 



claim 1, in the optical element of the shape of the 
shape of a sheet used combining a liquid crystal 
panel, and a film, the light from [ by the side of 
one side ] specification shall be diffused, and it 
shall have the property (front diffusion and back 
diffraction property) which diffracts the light from 
[ of the opposite side ] specification. 
[0014] Therefore, in the anisotropy optical element 
of invention of claim 1, although light turns on an 
observer by diffusing the light from [ by the side of 
one side ] specification, and diffracting the light 
from [ of the opposite side ] specification, since it is 
separated, from a dazzling direction, a viewing 
area is controlled, brightly, it is easy to observe 
and an image can be displayed. 
[0015] Moreover, in invention of claim 2, it sets to 
the optical element of the shape of the shape of a 
sheet used combining a liquid crystal panel, and a 
film. When combining with a liquid crystal panel, 
it is arranged at a front side (observer side). The 
front diffusion back transparency member which 
has the property (front diffusion and back 
transparency property) which diffuses the light 
from [ front ] specification and penetrates the light 
from a back side (liquid crystal panel side) as it is, 
The laminating of the front transparency back 
diffraction member which has the property (front 
transparency and back diffraction property) which 
is arranged at a back side (liquid crystal panel 
side), and penetrates the light from the front as it 
is, and diffracts the light from [ by the side of back 
(liquid crystal panel side) ] specification is carried 
out. 

[0016] Therefore, it sets to the anisotropy optical 
element of invention of claim 2. It is the front 
transparency > back: a diffr action- zmember^ ^ whiGhv 
diffused, the light from [ front ] specification; and 
penetrated the light 'from a back -side ^as -it was; 
and has been arranged to the back side (liquid 
crystal panel side) by the front diffusion back 
transparency member arranged to the front side 
(observer side). By penetrating the light from the 
front as it is, and diffracting the light from [ by the 
side of back (liquid crystal panel side) ] 
specification, the diffusion function (a flare is 
controlled) of light and the diffraction function (a 
direction is controlled) of light are given to a 
separate member, a diffusion function is enough 
and outgoing radiation light without coloring is 
obtained. Thereby, although it turns on an 
observer, since it is separated, from a dazzling 
direction, light controls a viewing area, and 
brightly, it is easy to observe and it can display an 
image. Moreover, since the outgoing radiation 
light location of a front diffusion back 
transparency member, the incident light location 
of a front transparency back diffraction member 
and the outgoing radiation light location of a front 
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transparency back diffraction member, and the 
incident light location of a front diffusion back 
transparency member do not need to arrange so 
that it may become in a straight line, it can 
manufacture very easily. 

[0017] Furthermore, in invention of claim 3, it sets 
to the optical element of the shape of the shape of 
a sheet used combining a liquid crystal panel, and 
a film. When combining with a liquid crystal panel, 
it is arranged at a front side (observer side). The 
front diffusion back transparency member which 
has the property (front diffusion and back 
transparency property) which diffuses the light 
from [ front ] specification and penetrates the light 
from a back side (liquid crystal panel side) as it is, 
Arranged at a back side (a liquid crystal panel is 
minded and they are an observer and the opposite 
side), the light from a liquid crystal panel is 
penetrated as it is, and constitutes it from a front 
transparency back diffraction member which has 
the property (front transparency and back 
diffraction property) which diffracts the light from 
[ of the opposite side ] specification. 
[0018] Therefore, it sets to the anisotropy optical 
element of invention of claim 3. It is the front 
transparency back diffraction member which 
diffused the light from [ front ] specification, and 
penetrated the light from a back side as it was, 
and has been arranged to the back side (a liquid 
crystal panel is minded and they are an observer 
and the opposite side) by the front diffusion back 
transparency member arranged to the front side 
(observer side). It penetrates as it is and the light 
from the front is a back side, (liquid crystal panel 
side) By diffracting the light from specification, 
^thB^'dyffia'^ion-fiHij^on^flare is controlled)^ light 
and the "diffraction function (a direction is 
controlled) of light are -given to a separate member, 
a diffusion function is enough and outgoing 
radiation light without coloring is obtained. 
Thereby, although it turns on an observer, since it 
is separated, from a dazzling direction, light 
controls a viewing area, and brightly, it is easy to 
observe and it can display an image. Moreover, 
since the outgoing radiation light location of a 
front diffusion back transparency member, the 
incident light location of a front transparency back 
diffraction member and the outgoing radiation 
light location of a front transparency back 
diffraction member, and the incident light location 
of a front diffusion back transparency member do 
not need to arrange so that it may become in a 
straight line, it can manufacture very easily. 
[0019] In the reflective mold liquid crystal display 
with which the light from a perimeter was 
equipped with the liquid crystal panel by which 
incidence is carried out by invention of claim 4 on 
the other hand The front transparency back 



diffraction member which arranges the front 
diffusion back transparency member which 
diffuses the light from the front and penetrates 
the light from back to the front side (observer side) 
of a liquid crystal panel, and penetrates the light 
from the front to the back side (an observer and 
opposite side) of a liquid crystal panel, and 
diffracts the light from back is arranged. 
[0020] Therefore, it sets to the reflective mold 
liquid crystal display of invention of claim 4. By 
the front diffusion back transparency member 
arranged to the front side (observer side) of a 
liquid crystal panel Although light turns on an 
observer by penetrating the light from the front 
and diffracting the light from back by the front 
transparency back diffraction member which 
diffused the light from the front, and penetrated 
the light from back, and has been arranged to the 
back side (an observer and opposite side) of a 
liquid crystal panel From a dazzling direction, 
since it is separated, a viewing area can be 
controlled, a viewing angle can be made large, 
brightly, it is easy to observe and an image can be 
displayed. Moreover, since the outgoing radiation 
light location of a front diffusion back 
transparency member, the incident light location 
of a front transparency back diffraction member 
and the outgoing radiation light location of a front 
transparency back diffraction member, and the 
incident light location of a front diffusion back 
transparency member do not need to arrange so 
that it may become in a straight line, it can 
manufacture very easily. Furthermore, since only 
a surrounding light is used for the lighting of a 
liquid crystal panel, a lighting unit can be made 
-- entirely ^unnecessary. .-Mthough^thei* anisotropy r 
optical element which consists of a front diffusion 
back - transparency - member and a front 
transparency back diffraction member is 
incorporated further again, since it is not bulky, 
the whole liquid crystal display can be 
miniaturized. 

[0021] Moreover, it sets to the reflective mold 
liquid crystal display with which the light from a 
perimeter was equipped with the liquid crystal 
panel by which incidence is carried out in 
invention of claim 5. The front transparency back 
diffraction member which arranges the front 
diffusion back transparency member which 
diffuses the light from the front and penetrates 
the light from back to the front side (observer side) 
of a liquid crystal panel, and penetrates the light 
from the front between a front diffusion back 
transparency member and a liquid crystal panel, 
and diffracts the light from back is arranged. 
[0022] Therefore, it sets to the reflective mold 
liquid crystal display of invention of claim 5. By 
the front diffusion back transparency member 
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arranged to the front side (observer side) of a 
liquid crystal panel The same operation as 
invention of above-mentioned claim 4 can be done 
so by penetrating the light from the front and 
diffracting the light from back by the front 
transparency back diffraction member which 
diffused the light from the front, penetrated the 
light from back, and has been arranged between a 
front diffusion back transparency member and a 
liquid crystal panel. 

[0023] In addition, as the above-mentioned front 
diffusion back transparency member, as indicated, 
for example to claim 6, it is desirable to use either 
a hologram, the diffusion plate which has 
directivity, the film which recorded the speckle or 
a sheet. 

[0024] Moreover, as the above-mentioned front 
transparency back diffraction member, as 
indicated, for example to claim 7, it is desirable to 
use a hologram. 
[0025] 

[Embodiment of the Invention] Hereafter, the 
gestalt of 1 operation of this invention is explained 
to a detail with reference to a drawing. 
[0026] Drawing 1 is the schematic diagram 
showing the example of a configuration of the 
reflective mold liquid crystal display using the 
anisotropy optical element by the gestalt of this 
operation. 

[0027] That is, the liquid crystal display of the 
gestalt of this operation consists of the hologram 1 
which is a front diffusion back transparency 
member, an electrochromatic display panel 2, a 
hologram 3 which is a front transparency back 
diffraction member, and a reflecting plate 4, as 
*e^v- * : shown in drawing-1 ^ ~ v v -r u---^^v^^.i-v-^'- ■.w^:- ; . 

[0028] In addition, :the anisotropy optical element 
■ consists of a hologram 1 and a hologram 3. 

[0029] A hologram 1 is arranged at the front side 
(observer 5 side) of the electrochromatic display 
panel 2, the incident light 6 from [ of the front by 
which incidence is carried out from a perimeter ] 
specification is diffused, and the white diffused 
light 7 is acquired, and the light (diffracted light) 
from the back by which incidence is carried out by 
penetrating the electrochromatic display panel 2 
has the property (front diffusion and back 
transparency property) penetrated as it is. 
[0030] The electrochromatic display panel 2 
consists of repeats of three adjoining liquid crystal 
cells as which 1 pixel should display red, green, 
and 3 blue color components, and displays a 
desired image. 

[0031] A hologram 3 has the property (front 
transparency and back diffraction property) of it 
being arranged at the back side (an observer 5 and 
opposite side) of the electrochromatic display 
panel 2, and the diffused light 7 from the front by 



which incidence is carried out by penetrating 
penetrating the electrochromatic display panel 2 
as it is, and diffracting the light from [ by the side 
of the back by which incidence is carried out by 
reflecting with a reflecting plate 4 
(electrochromatic display panel 2 side) ] 
specification, and obtaining the diffracted light 8. 
[0032] A reflecting plate 4 reflects the diffused 
light 7 by which incidence is carried out by 
penetrating a hologram 3, and it is made it to 
carry out incidence again to a hologram 3. 
[0033] Here, although it is desirable to have the 
property which diffuses only the incident light 6 of 
a specific include angle as for the above-mentioned 
hologram 1, this property is not indispensable to 
the suitable function of this invention 
indispensable. 

[0034] Moreover, as for the above-mentioned 
hologram 3, considering as a volume transparency 
mold hologram is desirable. 

[0035] Next, in the liquid crystal display of the 
gestalt of this operation constituted as mentioned 
above, the incident light 6 by which incidence is 
carried out from a perimeter is diffused by the 
hologram 1, and the white diffused light 7 is 
acquired. 

[0036] Here, since the hologram 1 has the property 
which diffuses only the incident light 6 of a 
specific include angle, even if the incident light 6 
which carried out incidence at an angle of others 
penetrates a hologram 1, it is not influenced of 
what. 

[0037] That is, the incident light 6 which the 
incident light 6 which carries out incidence at 20 
degrees - 60 degrees, for example to a normal 
diffuses, and -carrie & out incidence* include angles 
other than this range from a hologram l - having 
the property of diffusing the incident light 6 which 
carries out incidence in the specific include angle 
range, and shooting it penetrates a hologram 1, 
without also receiving change of what. 
[0038] Next, the diffused light 7 from this 
hologram 1 penetrates the electrochromatic 
display panel 2, penetrates it, without change of 
what also carrying out a hologram 3, and reaches 
the reflecting plate 4 with which the coat of the 
reflective element was carried out. 
[0039] And the diffused light 7 which reached this 
reflecting plate 4 is reflected here, incidence is 
again carried out to a hologram 3, it diffracts here, 
and the diffracted light 8 is obtained. 
[0040] Here, although the travelling direction of 
the diffracted light 8 diffracted by the hologram 3 
is distant from the dazzling include angle, it is 
close to an observer's 5 direction of a look. That is, 
light is diffracted in the direction which is shifted 
from the direction of specular reflection, and the 
diffracted fight 8 is obtained. 
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[0041] Next, the diffracted light 8 diffracted by the 
hologram 3 penetrates the electrochromatic 
display panel 2, penetrates it, without change of 
what also carrying out a hologram 1, and goes into 
an observer's 5 eyes. 

[0042] As mentioned above, in the reflective mold 
liquid crystal display using the anisotropy optical 
element of the gestalt of this operation By the 
hologram 1 which is the front diffusion back 
transparency member arranged to the front side 
(observer 5 side) of the electrochromatic display 
panel 2 It is the hologram 3 which is the front 
transparency back diffraction member which 
diffused the light 6 from [ front] specification, and 
penetrated the light 8 from back as it was, and has 
been arranged to the back side (an observer 5 and 
opposite side) of the electrochromatic display 
panel 2. Although light turns on an observer 5 
since the light 7 from the front is diffracted so that 
the light from [ by the side of the back which 
penetrated as it was and was reflected with the 
reflecting plate 4 (electrochromatic display panel 2 
side) ] specification may be turned to an observer 5, 
and he is trying to obtain the diffracted light 8 
Since it is distant from the dazzling direction, a 
viewing area can be controlled, a viewing angle 
can be made large, and it becomes possible to be 
easy to observe and to display an image brightly. 
[0043] Moreover, since the diffusion function (a 
flare is controlled) of light and the diffraction 
function (a direction is controlled) of light are 
given to the separate member, it becomes a 
diffusion function is enough and possible to realize 
outgoing radiation light without coloring. 
[0044] Furthermore, since a hologram has only the 
function.- -of - directional * control, -:-tbsre** is - -no-- 
diffusibility, ~ or a : : comparatively : simple 
interference fringe^ (a erating and hologram lens) 
is sufficient, since it may be few, it is easy to make 
diffraction efficiency high over a visible 
wavelength region, and the still brighter display of 
it is attained. 

[0045] Since the diffusion plate and the hologram 
are arranged to the front side (observer 5 side) of 
the electrochromatic display panel 2 further again 
in the form which carried out the laminating By 
diffusing incident light and changing the direction, 
since outgoing radiation light is observed without 
being spread, by using the liquid crystal panel 
[ like ] which has a reflecting layer in a liquid 
crystal layer (for example, the electrode which 
drives liquid crystal serves as a reflecting layer as 
it is), it does not produce a double image but the 
high definition display of it is attained. 
[0046] On the other hand, * since the 
outgoing-radiation light location of the hologram 1 
which is a front diffusion back transparency 
member, the incident-light location of the 



hologram 3 which is a front transparency back 
diffraction member and the outgoing-radiation 
light location of the hologram 3 which is a front 
transparency back diffraction member, and the 
incident- light location of the hologram 1 which is a 
front diffusion back transparency member do not 
need to arrange so that it may become in a 
straight line, it becomes possible to manufacture 
an anisotropy optical element very easily. 
[0047] Moreover, since only a surrounding light is 
used for the lighting of the electrochromatic 
display panel 2, it becomes possible to make a 
lighting unit entirely unnecessary. 
[0048] Although the anisotropy optical element 
which consists of a hologram 1 which is a front 
diffusion back transparency member, and a 
hologram 3 which is a front transparency back 
diffraction member on the other hand is 
incorporated, since it is not bulky, it becomes 
possible to miniaturize the whole liquid crystal 
display. 

[0049] Moreover, since there are no wavelength 
selection properties in every element of equipment, 
it becomes possible to indicate by white. 
[0050] Furthermore, the illumination light which 
what kind of light could be used for the 
illumination light, and the include angle of the 
illumination light was not limited, either, but was 
diffused is sufficient. 

[0051] Moreover, it becomes possible to use it for 
any liquid crystal panels. 

[0052] Furthermore, a manufacturing cost is 
comparatively cheap and ends, 
[0053] (Gestalt of other operations) 
(a) Although the gestalt of said operation 
explained-the case* where a hologram was-used^as—-^ : ^>-^~ 
a front diffusion back transparency member, it is 
possible not only this'but to use a film or a sheet " 
(speckle gram) etc. which recorded the diffusion 
plate (RUMISUTI (lumisty): trade name of 
Sumitomo Chemical) which has directivity, or the 
speckle as a front diffusion back transparency 
member. 

[0054] (b) Although the gestalt of said operation 
explained the case where a hologram was used, as 
a front transparency back diffraction member, it is 
possible not only this but to use other optical 
elements. 

[0055] (c) Although the gestalt of said operation 
explained the case where this invention was 
applied to the electrochromatic display panel 
which consists of repeats of three adjoining liquid 
crystal cells as which 1 pixel should display red, 
green, and 3 blue color components, being 
premised on this electrochromatic display display 
is not indispensable to this invention. 
[0056] 

[Effect of the Invention] As explained above, 
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according to the anisotropy optical element of this 
invention, and the reflective mold liquid crystal 
display using it, it becomes possible to improve the 
brightness of a display of an image, without using 
a back light, and to control a viewing area and to 
improve the ease of observing of an image. 

[Brief Description of the Drawings] 

rDrawin^ ll The schematic diagram showing the 

gestalt of 1 operation of the reflective mold liquid 

crystal display using the anisotropy optical 

element by this invention. 

[Description of Notations] 

1 Hologram, 

2 - Electrochromatic display panel, 

3 - Hologram, 

4 Reflecting plate, 

5 -- Observer, 

6 -- Incident light, 

7 - Diffused light, 

8 - Diffracted light. 



